Introducion: Stroke is one of the leading causes of morbidity and mortality in adults worldwide. The prevalence of stroke in developing countries such as South Africa and Iran is growing, especially in an increasingly younger population. In Iran, the annual stroke incidence ranges from 23 to 103 per 100,000 inhabitants, with the rate being higher in those aged 15-45 years. Problematically, almost 50% of stroke patients face difficulties in performing activities of daily living, hence the importance of functional rehabilitation. These factors necessitate cost-effective solutions in developing countries, where there is insufficient research focused on practical solutions for treatment/rehabilitation. Objective: We hypothesize that while progressive cycling training would activate cortical regions and that cycling speed feedback could lead to additional cortical activations and resultant improvements in cycling performance, combined cycling training and functional electrical stimulation would result in superior improvements in cycling performance, aerobic capacity, and functional performance in post-stroke patients. Conclusions: Ultimately, we expect this hypothesis to provide a useful framework for facilitating combined cycling and functional electrical stimulation rehabilitation research in post-stroke patient populations. 
RESUMO

INTRODUCTION
Stroke is a non-communicable disease of increasing importance since it was the second most common cause of mortality in 1990 and ranked third concerning mortality in developed countries in 1990.
1 Stroke is also a significant cause of long-term disability and has potentially vast socioeconomic and emotional outcomes for communities and countries.
Stroke survivors are often at least partially dependent on other individuals and/or special equipment in performing activities of daily living (ADLs).
2 This is because both their static and dynamic balance is usually heavily affected, and this increases the incidence of falls. 3 In addition, lack of postural control has the greatest impact on a patients' gait and independent performance of ADLs, and such disability arises from limitations in activities and reduced participation in daily life tasks. 4 With hemiplegia contributing significantly to an inability to perform meaningful activities and participate fully in life following stroke, 5 improving motor outcomes after stroke is essential and an optimal and rapid therapeutic intervention is required. To improve outcomes after stroke, intervention focuses on improving not only the impairment level, but addressing activity limitations, such as walking and moving objects, and participation restrictions. 6 
Role of cycling in post-stroke rehabilitation
Previous studies have revealed that aerobic training (AT) improves aerobic capacity by an average of 2.27mL.kg -1 .min -17 . Generally, post-stroke rehabilitative cycling is executed to increase aerobic capacity via continuous or interval training with a heart rate of 50% to 80% of maximum. 7, 8 Previous studies that have utilized cycling for the rehabilitation of post-stoke patients in different genders and ages, have generally utilized a flat duration of exercise training of not more than 30 minutes following three months of training. 9, 10 In addition to an increased aerobic capacity, other benefits such as gait endurance, gait speed, and quality of life have been observed following post-stroke rehabilitative cycling. 11, 12 These results are important in that walking restoration is known as the major aim of post-stroke lower-limb rehabilitation, and the speed of gait considered as a consistent deficit severity sign. 13 In addition, trunk control is considered to be a significant requirement to control more compound limb activities, 14 and as such, it is necessary to identify an available treatment which can improve trunk control in the early treatment phase. Considering this context, an excellent candidate seems to be cycling training. 15 These benefits are due to the capability of the cycling motion, which can activate somatosensory receptors and create rising inputs to the central nervous system. 16 Research in both stroke patients and healthy subjects have shown that proprioceptive inflow from movements of upper-limb can increase activation in the sensory and sensorimotor cortex (SMC), additional motor area (SMA), secondary sensory cortex and premotor cortex (PMC), with resulting enhancement in performance of motor. 
Role of electrical stimulation in post-stroke rehabilitation
Electrical stimulation, in the form of Functional Electrical Stimulation (FES), especially when combined with other established modes of rehabilitation, such as cycling, has the potential to improve motor outcomes post-stroke and as such, potentially lead to increased activity performance and participation. 18 This is because, while FES has limited benefits of its own, 19 FES can be utilized to enhance the effect of cycling in post-stroke rehabilitation.
Problematically, while limited studies have investigated the effects of FES on cycling, there is a clear variance among previous studies about the combined cycling and FES exercise design. In this regard, it is important to note that there is a need to propose a combined cycling and FES exercise protocol than can easily be performed in an in-patient or out-patient setting. 13 To ensure success, the exercise protocol should not only replicate those successful cycling studies, but also provide novel and effective prescriptions for combining FES.
14
CONCLUSIONS
To this end, this paper suggests a three times weekly progressive pattern of passive cycling with FES for five weeks, with an initial duration of 10 minutes (including two minutes warm-up and two minutes cool-down of passive cycling) in first week for neuromuscular adaptation. This initial pattern should be followed for three sessions in first week to allow for neuromuscular adaptations to take place. Following which, the second week, will begin with 15 minutes (including two minutes warm-up and two minutes cool-down of passive cycling) of cycling, and duration should be increased each session by 3.3 minutes (i.e. 10 minutes will be added each week) until a total duration of 45 minutes is achieved in the fifth week. Patients should not voluntarily contribute to the pedaling instead they should concentrate on the exercise. Throughout passive cycling, the legs of patient are required to be moved only by the ergometer's motor that assures a steady speed of 20 revolutions per minute (rpm) during the training session. The exercise intensity for each session should be set and monitored as a percentage of the individual heart rate reserve. 20 As a concurrent treatment to the cycling, it is recommended that patients utilize a current-controlled 8-channel stimulator and surface electrodes in a bipolar configuration on both legs' quadriceps, gluteus maximum, hamstrings, and tibialis anterior. Rectangular biphasic pulses with pulse width of 100-400 µs (should be based on personal acceptable tolerance), stimulation frequency of 20-40 Hz (should be based on personal acceptable tolerance), and the amplitude of 20 to 100 mA (should based on personal acceptable tolerance) should be utilized. In addition, numerous parameters concerning power and temporal sequence of the impulses should be adjusted individually for each channel. In addition to personal tolerance, the intensity of stimulus for each muscle should be set at a tolerated value that creates a visibly good muscle reduction. 21 The timing of the stimulation should be synchronized to the cycling mejoras superiores en rendimiento de ciclismo, capacidad aeróbica y rendimiento funcional en pacientes postataque. Conclusiones: En última instancia, esperamos que esta hipótesis proporcione un marco útil para facilitar el ciclo combinado y la investigación de rehabilitación de estimulación eléctrica funcional en poblaciones de pacientes post-ataque. Nivel de Evidencia V; Opinión del especialista.
Descriptores: Ejercicio Aeróbico, Accidente Cerebrovascular, Neuro-rehabilitación. movement based on physiological stereotype activation patterns. 22 To encourage a comparable mental set, patients should undergo an initiation sessions in an attempt to familiarize to sensations and to what is considered a visibly good muscle. 23 The most important differences between this suggested hypothesis with previous studies is related to progressive pattern of cycling, as most of the previous studies, used a fixed duration of cycling and as such, made the therapeutic process longer. Based on this hypothesis, concurrent cycling training and FES would result in superior improvements in cycling performance, aerobic capacity, and functional performance in post-stroke patients as a result of an increased activation of cortical regions.
In this regard, this method may prove particularly useful for those patients suffering a traumatic brain injury or first-time stroke that results in hemiparesis with an acute event interval (<6 months). However, these patients must display adequate cognition and be able to carry out active standard cycling treatment (i.e. able to sit up to 30 minutes, low spasticity in the lower limb muscles (modified Ashworth score <2) and display joint mobility ranges which would not prevent pedaling).
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